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■I 

HIM §2|Sm AH = HIM Targets SS6ID1, OIS ¥AH3W §¥6|A| SIS. 

2. ¥§S?I 

TFT LCD LTF320HN01-V0* 

3. S&tAHfi 

3.1 TH£ 

LTF320HN01S HISS S El §( Amorphous Silicon) ¥¥ ¥8H|ME1(TFT; Thin Film 
Transistor)# M°|§ MHIS A|§tf S3) MM 8H(Color active matrix) SS2J TFT MS SAIM 
XI- ( LCD ; L i qu i d Crystal Display) ModuleOICI. Modules Panel, HS SIS ¥2) Backlight¥S ¥8 
SOI, Interface SISM Digital HIS 3M 3§6|§ SSM iiL! LVDSSSS AH§6| 

SCI. ¥ HI MM 1,920 * 1080(16:9) SIMS 5&8I2, 16.7M2I MSS HISSICI. 

3EI3 MAI AIMS SPVA Mode AIMS ¥§6101 A|0IS§ S6|©¥ 89° 01 MS HIM6IM SAI 0 IS 
HIM 01 Cl. 

3.2 MS 

© High Contrast Ratio & High aperture structure 
(D 3M §B MS (DCC S§ SS AH§) 

® FHD (1,920 * 1080 SIM) HIS (16:9) 

@ SPVA (Super Patterned Vertical Align) Mode §A|0IM(±178° ) 

© Sync Format : DE(Data Enable) Mode HIS, H/V-sync HIS MAI 
© 2CH-LVDS HI SE1ffl|0|M( 2 * 1 pixel/ clock) 

3.3 §§M0| 

© Home-a lone Multi med i a TFT-LCD TV 
© High Definition TV Ready (HD TV Ready) 

© AV HI MS SIS SAI SSAI 


3.4 


THIS'S 


=. 

CD 1 

A| § 

S SI 

HI 3 

¥s§AIS¥ 

698.4 (H) x 392 . 85 (V) (CHMS 31.54") 

mm 


¥§MH| 

a— S i TFT Active matrix 



5¥A|§M 4 ^ 

16. 7M (8 Bits-True) 

color 

16,777,216 

SIMM 

1,920 x 1080 

pixel 

16:09 

SIMHH1 

RGB Vertical Stripe 



SIM3AI 

0.12125 (H) x 0.36375 (V) 

mm 


§A|¥E 

Normal ly Black 



SSH1EI 

Haze 5.5%, Hard-coating (2H) 


COP 
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4. 3|?Mgf 


Item 

Min. 

Typ. 

Max. 

Note 

Module 

size 

Horizontal(H) 

759 

760 

761 

mm 

Vertical(V) 

449 

450 

451 

mm 

Depth(D) 

52.2 

53.2 

54.2 

mm 

(With Inverter) 

Weight (With Inverter) 

- 

5300 

5800 

g 


5. m CH SCH 33 

5.1 S3 AigJ 1CH 


ITEM 

SYMBOL 

MIN. 

MAX. 

UNIT 

NOTE 

Storage temperature 

Tstg 

-20 

65 

°C 

(1) 

Operating temperature 

Topr 

0 

50 

°c 

(1) 

Tsur 

0 

65 

°c 

(2) 

Shock(Non-operating) 

Snop 

- 

50 

G 

(3) 

Vibration(Non-operating) 

Vnop 

- 

1.5 

G 

(4) 


NOTE (1) &CHbE = Oh £H Zl^J CHI ElgQ. 

(SILHoS gEb 39°CS <40 °C Oil AH 93.8%RHCHI §H&>) 


NOTE (2) Pane 1 21 SSgSSAH SVS^IMAH^ SHI33 ^HIX S3S 3 21XIS, 

Xh XH 0 1- §S3 2J £38 3X1 3SS. 


Relative Humidity ( %RH) 


90 



Temperature (°C) 


NOTE (3) 20ms +X,Y,Z (633/ Isl) 

NOTE (4) 10~300Hz/1 . 5G /II min SR, XYZ, 30 min/axis 
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5.2 &J\™ Ah MWl 


5.2.1 TFT LCD MODULE SCH 


(Vdd = 12 V) 


ITEM 

SYMBOL 

MIN. 

MAX. 

UNIT 

NOTE 

Power Supply Voltage/ Display 

Vdd 

10.8 

13.2 

V 

( 1 ) 


NOTE(1) i^gE &TCHI AH . 


5.2.2 BACK-LIGHT UNIT §LH§^ 


(Ta:25±2°C) 


ITEM 

SYMBOL 

MIN. 

MAX. 

UNIT 

NOTE 

Power Supply Voltage/ IP board 

Vdc 

22 

26 

V 

(1) 

Lamp Frequency 

Fl 

40 

80 

kHz 

(2) 


N0TE(1) AC51S1 

note( 2 ) mo\x\m sm §^ 2 J ssoi 4= gm. sais §^52 lh chi ah 
?esioioh&. 

N0TE(3) Single Lamp J\^ 
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f. am 

O. CD — \ — I o 


6.1 ^9 #9 
#9 ^9 

: 25 °C + 2 °C / : 25%~85% RH / : 86kPa~106kPa / ^ : 1LuxO|^ / 

Y#(999<2J uh# *1M) / ©9# 

-. Warm-Up Time : © 60a- °I9 

© ^7|9(°t 15 ^ center 10^9 ?|£ ^ 

?|£ ^l-Ol °| td 1 7 1- 0 . 5%0| S|-7 [ E| a s| 2. A|g 

Twarm-up - ( I Lumt-10 - LufTlnow I / Lumnow ) X 100 < 0.5 7 f- Sj a A|7t 

where , Lum t -i 0 a 10a9 ?|5L , Lunu-b S*H ?|5E 


6.2 ^9 9 U I(LMD : Light Measurement Device) 

-. : BM-5A(TOPCONl±), BM-7(TOPCONf±), PR-650(Photo Reserchfi) 

^9 7-IB-I SJ 9S> fc : 



6.3 ©S 52 

TFT LCD Module : VDD = 12.0 V, IV = 60 Hz , fDCLK = 148.5 MHz 
BACK-LIGHT UNIT : INVERTER =62.5 (KHz ±2.5Khz), DUTY 100% 
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6.4 mm 


ITEM 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNIT 

LMD 

NOTE 

Luminance of White 
(center) 

Yl,avg 

380 

430 

- 

cd/nf 

SR-3 

(1) 

Contrast Ratio (center) 

CR 

4,000 

5,000 

- 

- 

Brightness Uniformity 
(9point or 13Point) 

Buni 

- 

- 

25 

% 

Color 

Chromaticity 
(CIE 1931) 

Red 

Rx 

typ. 

-0.025 

0.637 

typ. 

+0.025 

- 

SR-3 

Center 

Point 

Ry 

0.331 

Green 

Gx 

0.284 

Gy 

0.607 

Blue 

Bx 

0.148 

By 

0.057 

White 

Wx 

0.280 

Wy 

0.290 

Color Gamut 

- 

69 

72 

- 

% 

Color Temperature 

CCT 

7,000 

10,000 

13,000 

K 

Viewing Angle 
(CR^IO) 

Hor. 

e l 

79 

89 

- 

Degrees 

EZ 

(2) 

e r 

79 

89 

- 

Ver. 

0H 

79 

89 

- 

e l 

79 

89 

- 

Crosstalk 

Dsha 

101-255 

- 

- 

5.0 

% 

(3) 

20-100 

- 

- 

15.0 

0-19 

- 

- 

X(aaieis) 

Flicker 

F 

- 

15 

32 

- 

BM-7 

(4)* 

GAMMA 


1.9 

2.2 

2.5 


PI 71 XU 

mm 

Response time 

G to G 

- 

- 

8 

16 

ms 

(5) 


* -EZi : LCD Assy Module 22 (HI AH ^§gt 
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NOTE (1) 

► ^§?lx| : ^§?lx|t= Active Area LH 9JH §2? ffQ.(SP|2| US S5) 

I iso 

I 540 
1.900 

[pixels] 


32Q 969 160Q 


1 

0 

1 

0 

1 

0 

1 

0 

0 

0 

0 

1 

0 

0 

1 


NOTE (2) CH til til (C/R : Contrast ratio) 

: ^3?lxl ggf(Point CD ) CHI AH White &EH(Gmax) 2[ Black &EH(Gmin) 2| d|S §£|. 


tit ^ at on A -j white &EH f|5E 
ea^OIIAI BLACK &EH $IE 


NOTE (3) White ¥|E°I §°l (Yl) : 

^§?lx| §gJ(Point CD ) —I white A£(Yl) ■ St. 


NOTE (4) Brightness Uni formi ty (Bun i ) : 

StE2 : Ful ly Whi te 

^§SteAro| 9 j|j °| ®|£» *§, OtBH2t HOI §£|&Q. 


Bn 


Bn 


Bn 


x 100 


where, Bmax = Maximum br ight ness 
Bmin = Minimum br ightness 


NOTE (5) 

► A 1 21 (Response time)— I §°l: SIS 01 CH¥?-I 1 HH 2f §10(1 (CH Oil ¥HI§0| 10%2I 90% 

AIOI^ esiei¥ AIZ12I m 

- Normally Black model 



Gray to Gray Response Time 


Gray 

End 


0 

31 

63 

95 

127 

159 

191 

223 

255 

Start 

0 


T r(0— 31 ) 

Tr(0-63) 

Tr(0-95) 

Tr(0-127) 

Tr(0-159) 

Tr(0-191) 

Tr (0-223) 

Tr (0-255) 

Ton 

31 

Tf (31— 0) 


Tr(31-63) 

Tr(31-95) 

Tr(31— 127) 

T r(31 —1 59) 

Tr(31— 191) 

T r(31— 223) 

T r(31 —255) 

63 

Tf (63— 0) 

Tf (63-31) 


Tr(63-95) 

T r(63— 1 27) 

Tr(63-1 59) 

Tr (63-1 91) 

T r(63— 223) 

Tr(63-255) 

95 

Tf (95— 0) 

Tf (95-31) 

Tf (95-63) 


Tr(95— 127) 

Tr(95-1 59) 

Tr (95-1 91) 

Tr(95-223) 

T r(95— 255) 

127 

Tf (127-0) 

Tf (127-31) 

Tf (127-63) 

Tf (127-95) 


Tr(127— 159) 

Tr(127— 191) 

Tr(1 27-223) 

Tr(1 27-255) 

159 

Tf (159-0) 

Tf (159-31) 

Tf (159-63) 

Tf (159-95) 

Tf(159— 127) 


Tr(159— 191) 

Tr(1 59-223) 

Tr(1 59-255) 

191 

Tf (191-0) 

Tf (191— 31 ) 

Tf(191— 63) 

Tf (1 91—95) 

Tf(191— 127) 

Tf (1 91—1 59) 


Tr(191-223) 

Tr(191-255) 

223 

Tf (223-0) 

Tf (223-31) 

Tf (223-63) 

Tf (223-95) 

Tf (223-1 27) 

Tf (223-1 59) 

Tf (223-1 91) 


Tr(223-255) 

255 

Tf (255-0) 

Tf (255-31) 

Tf (255-63) 

Tf(255-95) 

Tf (255-1 27) 

Tf (255-1 59) 

Tf (255-1 91) 

Tf (255-223) 




Toff 



T*(X-Y) : Response time from level of gray(X) to level of gray(Y) 
Response time H [T*(X~Y)1 / 72 


NOTE (6) 

A|OI¥(Viewing angle)! §£| : C/ROI 100|&£l¥ AR°I 
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NOTE (7) Ss. e^(Crosstalk;Cross modulation)^! §^I(Dsha): sI-4;2I2| Ss-Zi^OII 2|o|-01 CHtJItll 

j[ umab as. 


Crosstalk Modulation Ratio{DsHA) = 


Ynormal Y abnormal | 

Ynormal 


X 100(%) 


* White Box 0|£|°| back ground pattern^ Gr ay 1 ~ Gray64 7)1- XI 4Gray ZtS°sL 

* Horizontal Crosstalk HI- Vertical Crosstalk!! 

* 2M SS Crosstalk^Il §°l 

S' IQ : Normally White modeAl Boxfe Black(Gmin) /Normally Black modeAl Boxfe white(Gmax) 

* Crosstalk Pattern §y Point 

Horizontal Crosstalk 
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NOTE (8) (^§§tJI=BM-7, ^§X£|=50cm) 

ae£ | bjw ^g( F | icker)£| §°l : LCD Pane 1 °l 5001 
® £IE)^g Flicker ^SSEOII SS. 

® ^§?lxl 


ACTIVE AREA 


(480) (960) (1440) 


O 

© 

© 


© 

© 


o 

© 

o 


M£|3i EH §1 

Sub_V_Stripe &!£! Pattern (Total Gray 64 


(270) 

(540) Q . apj point 
(810) 


Gray #22 , #32 , #45) 




NOTE (9) Gamma 3 El 31 S 



Gamma St a El 31 S 

- 20 ~ 200Gray : 2.2 +0.3/-0.2 

* a 5 £1011 EtEtxl 01 m, ststxl 01 §1- Zone 
: IE £91 ££xl OISAia EEPROM 3S 

a. Typ Zone : gftt Main Control 

b. Stet Zone : ££x| &Sf EEPROM 

c. &Et Zone : ££x| 8)9 EEPROM 


NOTE (10) ACC 3 El 3 IS 



255Gray Wx/Wy St 3|S 

a. 30Gray0IEt Any Points) 255Gray£ ^S£ 
x)0P) 10/1,000 0|§t 

Wx/Wy Gap ®E| 3|S 

a. 30Gray0IEt 8/1,000 ~ 20/1,000 01 LH 
(White Wx/Wy 10/1,000 ESI) 
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7. £P|£j ml 


7.1 TFT LCD 


ITEM 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNIT 

NOTE 

Power Supply Voltage 

Vdd 

10.8 

12 

13.2 

V 

(1) 

Interface Type 

LVDS 

Tcon LHSs! 


Power Consumption 

(a) Black 

300 

500 

700 

mA 

(2), (3), 
(5) 

(b) White 

500 

700 

900 

mA 

(c) N-pattern 

600 

800 

1000 

mA 

Vsync Frequency 

fv 

47 

60 

63 

Hz 


Hsync Frequency 

fH 

50 

67.5 

75 

kHz 

Main Frequency 

fDCLK 

130 

148.5 

160 

MHz 

Rush Current 

Irush 

- 

- 

4 

A 

(4) 


N0TE(1) I— I— — ^1| 0| E|| 0 1 E-j §J EfO|°J °l^£|o| °j# ^( Vss = 0V ) 

(2) fv = 60 Hz, f dclk = 148.5 MHz, Vdd = 12.0V, Vcc = 12.0V, DC current 

(3) *113. nHfd 


(a) Black u-Hld 



(b) White ^ijEH 


(c) N-JJ-HId 



Hill II 

1 III 

him 

IDIIII 

lOIIIII 

1 III 
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(4) (12V -p-#, rising time =470^s) 

INPUT 



Note : Control Signal : H i gh( +12 V) — >Low(Ground) 

All Signal lines to panel except for power 12V : Ground 

The rising t ime of suppl ied vol tage is control led to 470us by R and C value. 



(5) Inver ter £| ieM*! p>-E- £J-e||oi 
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7.2 T-Board 

7.2.1 Specification for Customer 


ITEM 

SYMBOL 

MIN 

TYP 

MAX 

Note 

UNIT 

Remark 

Input 

Voltage 

HIGH 

(FET) 

380 

390 

400 


Vrms 

PFC Voltage (rms) 

LOW 

(FET) 

190 

195 

200 



Output 

Current 

lo (l_MAX) 

11.3 

12 

12.7 

(1) 

mArms 

DIM=100% 

Duty (1 MIN) 

- 

20 

- 

(2) 

% 

IP B'rd Output 

Switching 

Frequency 

fop 

62 

63 

64 


kHz 

Switching Frequency 

Dimming 

Frequency 

fpwm 

- 

150 

- 


Hz 

IP B'rd Output 

Open Lamp 
Voltage 

V OPEN 

(All Lamp is NC) 

2510 

- 

- 

(3) 

Vrms 



- 




< Ton * 







T , 





- . — V— 


• v— — 

— 

lag ■■ ml 

5— J 





• 

S 

C5> ° 


Ton 

Duty (%) = — — X 100 
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7.2.2 pin 4*9= 


1. CN1 CONNECTOR : 20037WR-H12 (YEONHO) 


Pin NO 

SYMBOL 

REMARK 

1 

HIGH (FET) 

Switching Pulse (390V, Primary) 

2 

NC 


3 

LOW (FET) 

Blocking cap. (195Vdc, Primary) 

4 

NC 


5 

NC 


6 

NC 


7 

NC 


8 

GND 

Ground (Secondary) 

9 

OVP 

Over Voltage Protection 

10 

CNTPRT 

Open Connector Protection 
(Normal 12V, Active Low) 

11 

VCC 

Power Supply for Protection 
Circuit (Typical 12V) 

12 

LD 

Lamp Detection (Active Low) 
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7.3 ^ 51-01!= °bd(BackLight Unit) 
7.3.1 Specification for Customer 


(Ta:25±2°C) 


Parameter 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNIT 

NOTE 

Operating Life Time 

Hr 

50,000 

- 

- 

Hour 

( 1 ) 

3.2 Internal Specification ( H2!j SPECO] 

s saishi m 3 ) 




Parameter 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNIT 

NOTE 


Lamp Current 

IL 

6.0 

12.5 

13.0 

mArms 

(2) 


Lamp Voltage 

VL 

1510+6% 

1530+6% 

1790+6% 

Vrms 



Lamp Frequency 

fL 

40 

- 

80 

kHz 



Start Up Voltage 

Vs 


2180 

0°C : 2620 

Vrms 

(3) 



1890 

25 °C: 2270 



NOTE (1) 2#? S5#EH0]|AH SEH £££ 

50%0| Sh gPIS !f[PfXI°l AIB°S S£#.(Ta=25°c) 


- #71 Lamp BM 

(2) INVERTER HOT D\m 

(3) STIS St 0|#£ SStOI Lamp* startA|3PI £6f0f LampCHI IS 01# £££|£0f 
m. 3SXI St S 3? Lamp# ##£X| &8 £ Sts. 
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8. P-OICH my (Block Diagram) 
8.1 Input circuit IPIJlIIeL 



Pand 

L6-1, M*. 
WBifTfi /.$Oj 


«LCD Circuit Block fC«ilrol| > 


< LCD Panel > 
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8.2 Back Light Unit 


HOT1 ■ 
HOT2 ■ 
HOT3 ■ 
HOT4 ■ 
HOT5 ■ 
HOT6 ' 
HOT7 ' 
HOT8 ■ 
HOT9 ■ 
HOTIO 
HOT11- 
HOT12" 


CCFL1 


CCFL2 


CCFL3 


CCTL4 

CCFL5 

CCFIfi 

miL 

CCfLS 

ccnL9 

CCFL10 

CCFL11 


CCFL12 


HOT1 

HOT2 

HOT3 

HOT4 

HOT5 

HOT6 

HOT7 

HOT8 

HOT9 

HOTIO 

HOT11 

HOT12 


HOT : high VOLTAGE 
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9. £ AH (Input Terminal Pin Assignment) 


9.1 TFT LCD £H(lnterface signal & power) connector : FI-RE51S-HF (JAE/UJU) 


Pin 

Description 

Pin 

Description 

1 

Vdd (12V) 

26 

Even 

LVDS 

Signal 

RE[0]P 

2 

Vdd (12V) 

27 

RE[1]N 

3 

Vdd (12V) 

28 

RE[1]P 

4 

Vdd (12V) 

29 

RE[2]N 

5 

Vdd (12V) 

30 

RE[2]P 

6 

No connection 

31 

GND 

7 

GND 

32 

RECLK- 

8 

GND 

33 

RECLK+ 

9 

GND 

34 

GND 

10 

Odd 

LVDS 

Signal 

RO[0]N 

35 

RE[3]N 

11 

RO[0]P 

36 

RE[3]P 

12 

RO[1]N 

37 

No connection 

13 

RO[1]P 

38 

No connection 

14 

RO[2]N 

39 

GND 

15 

RO[2]P 

40 

No connection 

NOTE1 

16 

GND 

41 

No connection 

17 

ROCLK- 

42 

No connection 

18 

ROCLK+ 

43 

No connection 

19 

GND 

44 

No connection 

20 

RO[3]N 

45 

LVDSSEL 

NOTE2 

21 

RO[3]P 

46 

Aging_EN 

NOTE3 

22 

No connection 

47 

No connection 


23 

No connection 

48 

No connection 

24 

GND 

49 

No connection 

25 

Even LVDS 

RE[0]N 

50 

No connection 



51 

No connection 


(NOTE1) NOT CONNECTED : THIS PINS ARE ONLY USED FOR SEC INTERNAL OPERATIONS. 

(NOTE2) LVDS SELECTION OPTION : HIGH(3.3V) -*• Normal , LOW(GND) & Default -» Jeida 

(NOTE3) AGING EN : HIGH(3.3V) -» AGING Pattern Enable , LOW(GND) & Default -» AGING Pattern Disable 
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9.2 



NOTE 

(1) Gray 7 d -1 : 

Rn : Gray, Gn : Gray, Bn : Gray (n=Gray level) 

(2) « : 0=Low level voltage, 1=High level voltage 
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10. OJ El HI 01 S EfOia 


10.1 Time parameter 
- (DE only mode) 


SIGNAL 

ITEM 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNIT 

NOTE 

Clock 

Frequency 

1/Tc 

130 

148.5 

160 

MHz 

- 

Hsync 

Fh 

50 

67.5 

75 

KHz 

- 

Vsync 

Fv 

47 

60 

63 

Hz 

- 

Vertical Active 
Disply Term 

Display Period 

Tvd 

- 

1080 

- 

lines 

- 

Vertical Total 

Tv 

1092 

1125 

1158 

lines 

- 

Horizontal Active 
Display Term 

Display Period 

Thd 

- 

1920 

- 

clocks 

- 

Horizontal 

Total 

Th 

2090 

2200 

2350 

clocks 

- 


-> ^ 0E ModeS S^totDI, H-sync£t V-sync£ls£i ^o| £J^£|010t a h . 
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10.3 LVDS Interface 

- LVDS Receiver : Tcon^^-^ 

- JEIDAtM *!]-§- 


mmm 

LVDS pin 

JEIDA 


TxIN/RxOUTO 

R4 


TxIN/RxOUT 1 

R5 


TxlN/RxOUT2 

R6 

TxOUT/RxINO 

TxlN/RxOUT3 

R7 


TxlN/RxOUT4 

R8 


TxlN/RxOUT6 

R9 


TxlN/RxOUT7 

G4 


TxlN/RxOUT8 

G5 


TxlN/RxOUT9 

G6 


TxlN/RxOUT12 

G7 

TxOUT/RxINI 

TxlN/RxOUT13 

G8 


TxlN/RxOUT14 

G9 


TxlN/RxOUT15 

B4 


TxlN/RxOUT18 

B5 


TxlN/RxOUT19 

B6 


TxlN/RxOUT20 

B7 


TxlN/RxOUT21 

B8 

TxOUT/RxlN2 

TxlN/RxOUT22 

B9 


TxlN/RxOUT24 

HSYNC 


TxlN/RxOUT25 

VSYNC 


TxlN/RxOUT26 

DEN 


TxlN/RxOUT27 

R2 


TxlN/RxOUT5 

R3 


TxIN/RxOUTIO 

G2 

TxOUT/RxlN3 

TxIN/RxOUT 1 1 

G3 


TxlN/RxOUT16 

B2 


TxlN/RxOUT17 

B3 


TxlN/RxOUT23 

RESERVED 


TxlN/RxOUT28 

R0 


TxlN/RxOUT29 

R1 


TxlN/RxOUT30 

GO 

TxOUT/RxlN4 

TxlN/RxOUT31 

G1 


TxlN/RxOUT32 

BO 


TxlN/RxOUT33 

B1 


TxlN/RxOUT34 

RESERVED 
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10.4 22 ztM (Power ON/OFF Sequence) 


: Latch-upOlU LCD S§£| DC operations ¥£l 2SH 22 2/22 2 AH 2 0I-&H Sh 1*0 W S. 



NOTE 


(1) Si«| 2S S 22612 £l¥Sx|£| 222 Vdd£) l*0|0t SQ. 

(2) LCD S ¥1 LH Oil AH 2£ h S 2 2 t* 3. LCD2 §222 2 011 2^S 22 2 

S 22 2 M LCDS M III, She CHI N0ISE2 

(3) V DD 2 222 m 22ffl|0|2 2S2 §22X1 as &EH( Interface Signal High 
lmpedence)S &AI2 ¥X| § 2. 

(4) Power 0ff¥ AH Power OnSPI 2011 A1IS0I 2261 22¥ 


an n 
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AltilHS- 

A|§ 


q=^.AH 

1 1— — 1 o 

-20 ~ 60 °C, lOcycle 

4 D H 

HTOL 

50 °C, 1000HR 

8 D H 

LTOL 

0°C, 1000HR 

4 n H 

RTOL 

25 °c , ~ 

4 n H 

HTS 

70 °C , 500hr 

4 n H 

LTS 

-30 °C, 500hr 

4 d H 

THB 

40 °C / 95%RH , 500hr 

4 d H 

WHTS 

60 °C / 75%RH , 500hr 

4 d H 

T/C 

-20 °C ~ 60 °C, 200Cycle 

4 d H 

ESD 

(“lf§) 

C D II : +10 kV,150 P F/330 £2 ,9Point ,3S| /Point 

3 D H 

ESD( n 1 #) 

: +8 kV ,150pF/330£2 ,200Point,1S|/Point 
: +15 kV , 200 pF / 1 00 £2 ,200Point ,ls| /Point 

□ 

CO 

Sr 

POWER 

ON/OFF 

30S(on) / 30S(off) : 12,000 S| 

4 n H 

*| 

i_! cd 

1 0~300Hz/ 1 . 5G/1 0m i nSR , XYZ, 30m in/ax is 

3 D H 

c5^ — i 

50G, 11msec, +XYZ 1 1 i me/ax is 

3°H 

PALLET 3# 

1.05 Grms, Random, m 1 Hr 

1 PALLET ( 22 n H ) 

PALLET Drop 

IS 4s : 20 cm 

1 PALLET ( 22 n H ) 


HTOL/LTOL : High/Low Temperature Operating Life 
THB : Temperature Humidity Bios 
HTS/LTS : High/Low Temperature Storage 
WHTS : Wet High Temperature Storage 
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12. MARKING & OTHERS 


A nameplate bearing followed by is affixed to a shipped product at the 


specified location on 

each product. 

(1) Parts number 

: LTF320HN01-V0X 

(2) Revision 

: One letter 

(3) Control 

: One letter 

(4) Lot number 

: 8 L 7 H 123 01 A 


1 2 3 4 5 6 


© 

8 : 

Line 

© 

L : 

Device 


5 : 

Year 

® 

H : 

Month 

© 

123 

: LOT NO 

© 

01 

: GLASS NO 

© 

A : 

CELL NO 


(5) Nameplate Indication 


40^ LTF320HN01 


0945 lllllllllllllllllllllllllllllllllllllll 

MADE IN KOREA 8K6H12301A V05 
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13. PACKING 
13. 1 Carton 

( 1 ) Packing Form 

Enhanced Paper Packing Box Set as shock absorber 

(2) Packing gJS 



Pallet Plastic 


13.2. Packing Specification 


1 tern 

Specification 

Remark 

LCD PAcking 


1. 5.2kg / Module(15[ea]/Box, 30[ea]/Pal let) 

2. 11kg / Packing box Set ( 2[Set ] /Pal let) 

- Packing Material: Paper 

Desiccant(dr ier) 


1. 1 0g / Cobal t-di chi or i de-tree (2ea/Module) 

Pal let 


Pallet Weight : 5.3kg 

Packing Direct ion 

Vertical 


Total Pal let Size 

1150 * 850 *1105 

Length x Width x Height 

Total Pallet Weight 

183.9 kg 

Module(5.2 * 30) + Pal 1 et ( 5 . 3kg) 

+ Packing SET( 1 1 kg) *2 + Desiccant (0.02x30) 
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14. General Precautions 


14.1 Handling 

(a) When the module is assembled, It should be attached to the system firmly 
using every mounting holes. Be careful not to twist and bend the modules. 

(b) Refrain from strong mechanical shock and / or any force to the module. In 
addition to damage, this may cause improper operation or damage to the module 
and CCFL back-light. 

(c) Note that polarizers are very fragile and could be easily damaged. Do not press 

or scratch the surface harder than a HB pencil lead. 

(d) Wipe off water droplets or oil immediately. If you leave the droplets for a 
long time, Staining and discoloration may occur. 

(e) If the surface of the polarizer is dirty, clean it using some absorbent cotton or 
soft cloth. 

(f) The desirable cleaners are water, IPA(Isopropyl Alcohol) or Hexane. 

Do not use Ketone type materials(ex. Acetone), Ethyl alcohol, Toluene, Ethyl 
acid or Methyl chloride. It might pennanent damage to the polarizer due to 
chemical reaction. 

(g) If the liquid crystal material leaks from the panel, it should be kept away 

from the eyes or mouth . In case of contact with hands, legs or clothes, it must 

be washed away thoroughly with soap. 

(h) Protect the module from static , it may cause damage to the CMOS Gate Array 
IC. 

(i) Use finger-stalls with soft gloves in order to keep display clean during the 
incoming inspection and assembly process. 

(j) Do not disassemble the module. 

(k) Do not pull or fold the lamp wire. 

(l) Do not adjust the variable resistor which is located on the module. 

(m) Protection film for polarizer on the module shall be slowly peeled off just before 
use so that the electrostatic charge can be minimized. 

(n) Pins of I/F connector shall not be touched directly with bare hands. 


- 28 - 



14.2 Storage 


(a) Do not leave the module in high temperature, and high humidity for a long time. 
It is highly recommended to store the module with temperature from 0 to 35C 
and relative humidity of less than 70%. 

(b) Do not store the TFT-LCD module in direct sunlight. 

(c) The module shall be stored in a dark place. It is prohibited to apply sunlight or 
fluorescent light during the store. 

14.3 Operation 

(a) Do not connect, disconnect the module in the "Power On" condition. 

(b) Power supply should always be turned on/off by the item 6.3 
"Power on/off sequence" 

(c) Module has high frequency circuits. Sufficient suppression to the 
electromagnetic interference shall be done by system manufacturers. Grounding 
and shielding methods may be important to minimize the interference. 

(d) The cable between the back-light connector and its inverter power supply shall 
be a minimized length and be connected directly . The longer cable between 
the back-light and the inverter may cause lower luminance of lamp(CCFL) and 
may require higher startup voltage(Vs). 

14.4 Others 

(a) Ultra-violet ray filter is necessary for outdoor operation. 

(b) Avoid condensation of water. It may result in improper operation or disconnection 
of electrode. 

(c) Do not exceed the absolute maximum rating value. ( the supply voltage variation, 
input voltage variation, variation in part contents and environmental temperature, 
and so on) Otherwise the module may be damaged. 

(d) If the module displays the same pattern continuously for a long period of time, it 
can be the situation when the image "Sticks" to the screen. 

(e) This module has its circuitry PCB's on the rear side and should be handled 

carefully in order not to be stressed. 
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15. ag ¥shs 3 aai 3is 

i5.i sxigs 

OhSHCHI A1IAIP2 SSI MAH2 ¥M 3 PPOI^ §011 S¥£¥ 301 3PAH2 eiSCI. 
H 15.1 a soil °I6H AhSOI SXIPOI S3 


M3 § 

Cadmium and cadmium S-SS* 1 

PBB(p I ybromobi phenyl )M, PBDE (polybrominated biphenyl ethers):? * 2 
Polychlor inated biphenyl (PCB) ¥ 

Polychlorinated naphthalene W 

Organic tin S-SS (Tributhyl tin category/Tr iphenyl tin category) 

Asbestos 

Azoass (sm ¥ H 8.30|| UP Amines ¥¥§)¥ 5iSi. 01 slSSg &i xll £|- 
XI¥2U¥ 3^5)01 ¥2£¥ Hlg°l ¥§Pgh At¥ SXISIOH 3P.) 

*1 : SSXHSOII □ §H AH ¥ 48, 3t¥S, 63) 3S, 33 I4S Ugfe¥3) SI lOOppm 

□ I SOI £¥¥ SP. 

*2: US S3S SX|p¥ 38 St°U, ¥1)3 P0I¥2 8X1 IS P¥3| 81 MAI S3¥ 
¥S2P. 

3¥S3 g?, OH Oil A1IA|p¥ ¥81011 PS AISOII HAHb S AH SXIEIOI SIXI 3UU, tf¥ 
8AII1 30|H¥ UUU3¥ 2 EIS SP. 

£15.2 8A1I3 3)¥S 3 ¥1 Bh SSS3 §E£i SHI ¥5 


§£ 

21 ¥£ 

(a) DC SEH, 3:8x1, SBIIOI, 210I3H ¥ 21U8 fi¥5)¥ 
58 31318 231 33 

(b) SSHAISXIOII 185 8 SSA1I 

(c) Ni-Cd 2X1 (2¥¥ SA|p¥ ¥, PS 0|D| 30H g2 
Ni-Cd 2XI¥ 20072 318 21¥£¥ SP. 

20032 313 

(d) ¥81 3 ¥U¥£3 °Jg, SS 

20042 313 
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Oianag §011 AH Oil °I5H H15.50II A1IAIS1S 01S0I ggtt gt°l Atgg SXiacl. 
£15.3 Oianag°l S5H0II o|§H g^SHAHS °t£IS 0|-°! S)¥ 


CAS No 

oia 

92-67-1 

4-amonod i pheny 1 

92-87-5 

Benzidine 

95-69-2 

4— ch 1 oro— o-to 1 u i d i ne 

91-59-8 

2-naphthyl amine 

97-56-3 

o-ami noazotoluene 

99-55-8 

2-ami no-4-ni trotoluene 

106-47-8 

p-chloroani 1 ine 

615-05-4 

2 , 4-d i am i noan i so 1 e 

101-77-9 

4 , 4 1 -d i am i nod i pheny 1 methane 

91-94-1 

3 , 3 1 -d i ch 1 orobenz i d i ne 

119-90-4 

3,3'-dimethoxybenzidine 

119-93-7 

3,3 '-dimethyl benzidine 

838-88-0 

3 , 3 1 d i me t hy 1 -4 , 4 1 -d i am i nod i pheny 1 methane 

120-71-8 

p-cresidine 

101-14-4 

4,4' -methy 1 ene-b i s-(2-ch loro ani 1 ine) 

101-80-4 

4,4' —ox i dean i 1 ine 

139-65-1 

4,4'— th i od i an i 1 ine 

95-53-4 

o-toluidine 

95-80-7 

2,4-tol luylenediamine 

137-7-7 

2,4,5-tr imenthylani 1 ine 

90-04-0 

o-an i s i d i ne 


15.2 8I23IPI gS 

C1S°I iig £ 15.5011 £P|8! g£* JII2ISHQ 01£. ¥M0|L1 SAI01I SSSCHAHS °) @01. 
£ 15.4 &2HPIS1 


g sg 

a a a nag 
48 ai 48 nag 
6 pi as nag 
pvc ai pvc sag 

PBB, PBDE 012121 S^IMSnag 

ann mnag (sai aaxu/naxii) 


0 1 BH — I §¥□ □SHAHS S 41 It Oil AH □AlPIgOI 0|tta gEHOin, ¥S°I PIS S angg 
aamscHi shchah sna¥s°i PiiSAigoi ¥goimcia a&moi £8.5°i s^ipi Pianxi 
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&a ItIPIotS 32? gp. 

PS, CHmmSP P^tmoi PSsHa 3?b PgS PPPXI 80 AtSBXIS gp. 

£g CHAIPIsOI SiCH SSAtlP S3 oil °l 5H All 21 ^ (HI2IP ^§S 3¥S P g* mSSStP 


15.5 gafflIPgaOII oig 


a aamip 


§3X1 : Oh EH (a) , (b) , (c) , (d) , (e) , (f ) , (g) , (h) , ( i ) 

e. onac-11 asm, aasuHaa son pg as s 

l ¥A1IAHP« 5SS mS°l 21 S¥ ( &J xHI Oil 1^1 S 

Ahs (spapp Atgps asm, as s) 
i amm^cni Atsps asm, as s 
i 9 H aii ah a m a&g ms°i ps¥oii Atsps as 
i ass saips ag aaaxi 
i ¥S°i £i¥sa • psaxt s°i y axiai 
(aP¥S/aam ppoia/pssa s) 
i ¥s • ppoia°i lh¥S¥S ys, ass as 
(Pb 85wt% oi a°i as/aa) 
i apsa 012121 spspoii asa a 

| U-S 81-0^11= Z>\ ^ S\-=L 

1 t=J ^ CD TT AJ| I — I O t=) CD 

I ES, SB, XISP°| XI SXII 

1 msssah as tseife as as 
pa, 01 EH Si8 SPSSAH2I y°| S¥P PS 5 


( j ) , (k) , ( I ) , (m) a 


amiss 
(n) 012121 


^ Cl i= t d 


PI) (HIP 


2003 ¥ 3 S 

□ h 


a Ese 


Sl-og u- 


2004a 3 a 

□h 


am o. 3 wt% 01 a 

asoisas o. 4 wt% 01 a 

§So 4 wt% 01 a 

2003a 3 a a 01 a on SAig ag aaaxi 


1.3 saaa g°i gas ps sa 

am 21s s°i spaaoii pas §j a asis a a spshahp asp. 

*sp°i ssgm, 2 xi, xtamoii sxhps sss°i sa§ apgoi 5ppm oiaas gp. 
01 mi 21 axHPaa, ssaacni CHsHAHfe BS EN 1122 r Plastics - Determination of 
cadmium - Wet decomposition methodCHI SHIP. 

*SS SESS SPSOt ifS ¥S ¥SS(ICP-AES)S SSSS gp. 



-A- O j 

n a&g 

6P BS 
5[tfg 

SPS& 

diy / 


PBB/PBDE 
01 21 2| 


2004P 31 


(l) ¥S-PPO|¥P LH¥S¥g 2 §akfS 
(Pb 85 wt% OI& figpg ¥¥/PS) 

(m) All El s' 6 ¥S asISg 

(n) “PgEf, SSeoil A[g£|g ¥P 

A[ggA| : 01 £H (a) , (b) . (c) ^ (d) 0 | 2 | 2 | §£. Oil gj Ell g&XH, AIZPII g 

(a) iSSIi : 17H9 ¥gB£?UOI 5mg 0|&°] 3. 

(b) P 5 [¥¥A|, 8 : S E.I • S' ¥ OIS 3 XI, gE|¥A| 

(c) ^ilii : PHP ¥gS¥ET0| 5mg DIEJ-&J 3. 

(d) igiti, 5|SSIi 012121 

AfgiiAl : OI-BH 01 21 °l gE 
Eg, ehS g°l fi¥£|g 3 

SEISsfdiyg PAlb S¥ ¥M-PP 0 |¥ 

¥fi gE¥AH PLHtJHPg d|yS£, 2 S 3 E, 2 I¥S¥PE, ¥| Bh 3 E 
¥■ 411 b ¥U¥ g. 

PEE P¥¥¥°l EIIII ¥fe ¥011 PSHAHg ¥P = 0 | Sfei& *011 0 |l¥ 

moi Atgpg §¥P sip. 

EE!¥tJHP&, 21 g- g MS¥S. 

(P¥^ 0 | S[°]@ □ All PPHI» 5 j§i ¥ SIP 3 ?, Afgg oJSSP) 

¥P| 01 21 2 | ¥¥l 

(P¥gO| S[°JS LH All y 2 Alls 3 gtt ¥ gig 3 ?, A|gg OJSSP) 



2004P 31 


2004P 31 


2003E 31 


2004E 31 


15.4 ¥** gXIIPg 


■15.6 ¥** gXIIPg SS 


=fi §E 


■sgaisiE 


LHPI m feE 10m’ 0|g°| PIAISSOIIAH 
0. Ippm 01 5| 


EE gXIIXHsf S 

gxus 


P d|-0| ¥ AIIEAI Oil A[g5HAH¥ P£|g 


■15.7 ¥§, PPO|¥ JHI^AI CHI A[g§HAH¥ P£l¥ 8S 


[2E§s mi§¥ as] 

CFC( ch I orof luorocarbon) , HCFC( hydroch I orof luorocarbon) .methyl bromide, 

1 . 1.1- tr ichloroethane, carbon tetrachloride 
[Chlorine ¥P gOH] 

1 . 1 .2- tr ichloroethane, 1 ,2-d ichloroethane, 1 , 1-d i ch I oroeth I ene , 

1 .2- dichloroethylene,methylene chloride, 
chloroform, trichloroethylene, tetrachloroethy lene 


I 






